Abstract. Families of quasi-permutable normal operators in octonion Hilbert spaces are investigated. Their spectra are studied. Multiparameter semigroups of such operators are considered. A non-associative analog of Stone's theorem is proved.
Introduction
The theory of bounded and unbounded normal operators over the complex field is classical and have found many-sided applications in functional analysis, differential and partial differential equations and their applications in the sciences [4, 11, 12, 14, 31] . Nevertheless, hypercomplex analysis is fast developing, because it is closely related with problems of theoretical and mathematical physics and of partial differential equations [2, 7, 9] . On the other hand, the octonion algebra is the largest division real algebra in which the complex field has non-central embeddings [3, 1, 13] . The octonion algebra also is intensively used in mathematics and various applications [5, 10, 8, 15, 16] .
Previously analysis over quaternion and octonions was developed and spectral theory of bounded normal operators and unbounded self-adjoint operators was described [18, 19, 20, 21, 22] . Their applications in partial differential equations were outlined [23, 24, 25, 26, 27] . This paper is devoted to families of quasi-permutable normal operators in octonion Hilbert spaces. Their spectra are studied. Multiparameter semigroups of such operators are considered. A non-associative analog of Stone's theorem is proved.
Notations and definitions of papers [18, 19, 20, 21, 22 ] are used below. The main results of this article are obtained for the first time. (see also §2 and § §2.22.6 and 2.23 in [20] ). In this section the simplified notation E instead ofÊ will be used.
Advances in Applied Cliff ord Algebras
We shall say that two normal operators 1 A and 2 A quasi-permute if
for each Borel subsets δ 1 and δ 2 in A v . Operators A, 1 A and 2 A are said to have property P if they satisfy the following four conditions (P 1 − P 4):
(P 1) they are normal, (P 2) they are affiliated with a von Neumann algebra A over either the quaternion skew field or the octonion algebra A v with 2 ≤ v ≤ 3 and (P 3) A = 1 A 2 A and (P 4) the family alg Av (I, A, A * , 1 A, 1 A * , 2 A, 2 A * ) =: Q(A, 1 A, 2 A) =: Q over A v generated by these three operators is quasi-commutative, that is a von Neumann algebra 
